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Inhibition of Tom40 or Hsp60 expression by small interference
RNA (siRNA) causes negative effects on mitochondria replication
system at Human liver cancer celline, HEP3B
You Jin Hwang, Sung Hun Bae, Gun Hyun Park, Ji Sun Kim,
Jae Hee Yoon, Dae Young Kim
Inchon, Republic of Korea
Mitochondrion is one of the intra cellular organs and it is necessary
for cell's metabolism, energy production, apoptosis, and so on.
Mitochondrion is composed of 1500 kinds of proteins. Only few
proteins are frommitochondrial DNA andmost of all proteins aremade
in the cytosol. Such as mitochondrial DNA transcription factor A
(TFAM) and mitochondria DNA helicase, TWINKLE are coded in
nuclear but necessary in mitochondria to regulate their DNA replica-
tion. So these proteins must be transported from cytosol to
mitochondria. There are many proteins helping these transporting.
For example, Tom40, a subunit of translocase of mitochondria outer
membrane complex (TOMcomplex) is a core element for transporting.
Also chaperon like function protein, Hsp60 makes precursor protein
ready to transport. In this study, we treated small interference RNA
(siRNA) to human cancer celline, HEP3B to block expression of Tom40
and Hsp60 respectively. And we stained mitochondria with Janus
green B (JGB) to compare the number of mitochondria in non-Tom40
HEP3B, non-Hsp60HEP3B, and normal HEP3B. Thus, as a result we find
out that the factors synthesized in cytosol are must needed in
mitochondrial replication and fission. This study was supported by
National Research Foundation of Korea (2010-0023538).
doi:10.1016/j.ydbio.2011.05.486
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Low oxygen concentration (hypoxia) promotes a number of
adaptive responses at the systemic, tissue and cellular level. These
responses, important in different processes such as development,
cancer and stroke, are mainly mediated by a transcription factor
named HIF. Although different aspects of the HIF biology and
regulation have been elucidated, the molecular mechanisms under-
lying HIF dependent transcriptional activation remain poorly under-
stood. We conducted a genome-wide RNAi screen in Drosophila
cultured cells aimed to the identification of new components
required for HIF dependent transcription. We focused our analysis
in two hits of the screen: the genes pontin and reptin. These genes
encode for proteins of the AAA+ family of ATPases, which belong to
different chromatin remodeling complexes, and have reported roles
in regulation of transcription. Firstly, we analyzed the effect of reptin
or pontin silencing on hypoxic induction of fifteen endogenous HIF
target genes in mammalian cells. Pontin siRNAs treated cells
displayed 20 to 40% reduction of hypoxic induction of most of the
tested genes, while reptin knockdown showed a slighter effect. Co-
immunoprecipitation revealed the occurrence of physical interactions
with HIF. Finally, we analyzed by chromatin immunoprecipitation
assays the presence of pontin/reptin mediated modifications of HIF
responsive promoters under hypoxia. We detected an increase in
histone 4 panacetylation in all the ten HIF target promoters we have
studied. Our results suggest that pontin and reptin play a role in HIF
dependent transcriptional target gene induction.
doi:10.1016/j.ydbio.2011.05.487
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Oxygen homeostasis is essential to metazoan life, and animals
have evolutionarily conserved strategies for adapting to changing
levels of environmental oxygen during development, homeostasis
and disease. The hypoxia-inducible factor (HIF) transcription com-
plexes are the central regulators of oxygen-sensitive gene expression
in animals as diverse as humans and C. elegans. In recent years,
studies from several groups have discovered roles for C. elegans hif-1
in adaptation to hypoxia, ageing, and resistance to heat and certain
pathogens. Neuronal development and certain behaviors have also
been shown to be influenced by hif-1 activity. A major focus of our
research group has been to identify molecules and pathways that
control HIF-1 activity. HIF-1 protein levels are determined by the
well-described EGL-9 / VHL-1 pathway for oxygen-dependent
degradation. In conditions that allow HIF-1 protein to accumulate,
HIF-1 transcriptional activity is inhibited by egl-9 (a prolyl hydro-
xylase), rhy-1 (a predicted transmembrane acyltransferase), and
swan-1 (a WD-repeat protein). Microarray studies confirm that loss-
of-function mutations in these genes have largely over-lapping effects
on mRNA expression patterns. Over-expression of HIF-1 targets in
these mutants results in an interesting array of visible phenotypes,
including increased resistance to fast killing by the bacterial pathogen
Pseudomonas aeruginosa PAO1 and resistance to cyanide. Current and
future studies aim to identify additional components of the HIF-1
regulatory networks and to understand how they interact with other
pathways that influence stress response, pathogen resistance, and
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